The solution of Nekrasov's integral equation is described. By means of this solution the wave kinetic, potential, and full mechanical energies are defined as functions of fluid depth and wavelength.The wave obey the laws of mass and energy conservation. It is found that for any constant depth of fluid the wavelength is bounded from above by a value denoted as maximal wavelength. At maximal wavelength 1) the maximum slope of the free surface of the wave exceeds 38˚ and the value 45˚ is supposed attainable, 2) the wave kinetic energy vanishes. The stability of a steady wave considered as a compound pendulum is analyzed.
Introduction
This paper is based on Nekrasov's integral equation solution obtained in [1, 2] . This solution allows us to find the profile and velocity of a gravitational wave, and the calculation of the wave kinetic and potential energy is possible. At The wave of constant shape may be considered as a compound pendulum with a suspension center in the origin of coordinates arranged on unperturbed surface of fluid.Then the wave stability is spotted as a compound pendulum stability.
The plan of the paper is as follows. In Section 2, we describe the method of Nekrasov's integral equation solution. Here this method has been used for evaluation of the maximum wavelength max  boundaries and for estimation of the maximum slope of the wave free surface.
In Section 3, geometrical and energy properties of a wave are explored and the theorem about the change of the wave velocity on the segment   max 0, is proved.
As a result we have gained the laws of the change of wave's kinetic and potential energy. Here we have defined the wave's center of mass as a function of depth-towavelength ratio and have made some suppositions concerning the wave stability considering it as a compound pendulum.
Solution of Nekrasov's Integral Equation
Nekrasov's integral equation describing steady state waves of unchangeable shape on the surface of a fluid with finite depth is written as [4] 
where  -is the polar angle,     -is the angle that the wave surface makes with the horizontal,  -is the wavelength,
The evaluation of scalar product
taking account of Equations (1.1) and (1.2) gives a system of nonlinear integral equations n
where the subscript denotes that in Equation (1.1) a truncated kernel
of any function will be omitted if
where  -is a suitable from accuracy point of view small number The system (1.3) containing unknowns
is underdetermined and has a set of solutions including the trivial.
We assume that the first coefficient 1 is independent of and and can be calculated from the linearized on
This equation has been solved by Kellogg's method [5] in [1, 2] . Let us remark that the Kellogg method was applied to a non-linear integral equation and the discovered solution is not spectral. In accordance with [2] , Equation 
and has a solution that cannot be trivial.It has been shown [1, 2] 
.This means that the solution of the system (1.3) at 1 n  exists and is unique if the wavelength
The lower boundary of the segment ,
 on which coefficient satisfy system (1.3) at can be obtained by solving the system
derived from ( 
The system (1.6) containing n unknowns 2 3 , , , , 
The Conservation Law of Full Mechanical Energy and Stability of a Wave
For evaluation of a wave square and full mechanical energy we need the parametric equations of wave's surface coordinates     The coordinate origin O is on vertical line through the wave crest at distance h from the bottom,the axis is directed upward, and the axis to the right. In a coordinate system attached to the wave the bottom moves from right to left at velocity [4] Oy Ox
Using ( 
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The solution of system (1.3) obtained in [2] The first integral is known the integral k
tends to zero as (see [7] ). Now it is possible to express the coefficients k from the system (1.6) in terms of the integrals
We have
Taking into account as from (2.12) follows that series
is converging independently of convergence or divergence of the series Let as remark that the convergence of series     has been proved at a limited  in [4] and for a  presented as a converging series in [8] .   The stability of Nekrasov's waves has been considered in [9] . We proceed from the fact that a liquid maintaining the invariable shape without a vessel, does not suspect that is a fluid.We suppose that a steady state wave can be presented as a compound pendulum with a suspension center in the origin of coordinates. This wave is stable if If we continue to con- 
